Examination of the external genitalias is an important step in the routine neonatal examination. Early recognition of penis size abnormalities is important as it might be the first sign of congenital or endocrine disorders like growth hormone deficiency or hypopituitarism or other disorders of sexual differentiation 1 . Penis length (PL) is reported to vary between different races and ethnici ties [2] [3] [4] [5] . This makes it necessary to establish standard values for penile sizes in healthy neonates in each country. Reference values based on local normative data for penile length (PL) are important predictive factors for the early diagnosis and treatment of potential congenital diseases 6 . Establishing novel reference values for preterm infants is also essential to alert clinicians to diagnose potential hormone abnormalities in premature infants.
Previously published studies from our country 1,7-9 investigated stretched penile length (SPL) in term new borns, children and adolescents, and to the best of our knowledge, there was no published study on the normal penis size of preterm Turkish infants. The aim of our present study was to estimate a correlation between SPL and weight, length, head circumference and gestational age in Turkish term and preterm newborns extending to the limits of viability.
Material and Methods
This study was carried out at the neonatology unit of our hospital between August 2015 and September 2016. Patients eligible for this study were live born male infants delivered between 26 and 41 gestational weeks. Non viabile, extremely very low birth weight preterm patients and patients with major congenital malformations, chromosomal anomalies, genital anomalies and endocrine disorders were excluded from this study. The study was approved by the local Ethics Committee of our hospital, approval number: 2015-33. Informed consent were obtained from the parents of the included neonates.
Penile length was determined by the method described by Cinaz 1 . All measurements were performed in the first three days of life in a warm (23-24°C) and comfortable room for term infants and in their incubators for preterm infants. Penile length measurements of neonates were taken in a supine position with both legs in a flexed position. Fat tissue over the pubic ramus was maximally compressed by a flexible plastic ruler and the penis was stretched by holding the glans between the two fingers of the examinator. The distance between the base of the penis and the tip of the glans was measured. Two consecutive measurements were taken to the nearest millimeter and the mean was recorded.
Birth weight, length, and head circumference of the patients were also measured. Length was measured in the supine position, and weight was measured with a scale sensitive to 10 g. All measurements were recorded by the author .
Gestational age was determined based on the last date of maternal menstruation, fetal ultrasonography findings or the New Ballard Scoring system 10 .
Statistical Analysis
The data were entered and analysed using the software package SPSS 17.0 (SPSS Inc. Chicago, IL, USA) for Windows. Continuous variables were expressed as mean ± standard deviation (SD). The 3rd, 5th, 10th, 25th, 50th, 75th, 90th, 95th and 97th percentile values were calculated for SPL measurements. The Pearson's correlation coefficient was used to determine the presence of a linear relationship between SPL measurements and gestational age, birth weight, length and head circumference. Multivariate linear regression analysis was used to explore the variables that influenced SPL measurements. A p-value less than 0.05 was accepted to be statistically significant.
Results
A total of 585 newborn: 336 (57.43%) preterm and 249 (42.57%) term male infants born between August 2015 and September 2016 with gestaional age between 26 and 41 weeks were included in our study. The mean SPL±SD of preterm and term neonates were 2.5±0.565 cm and 3.2±0.551 cm respectively. Minimum and maximum SPL in preterm infants were 1.1-4.1 cm and 2.0-4.5 cm in term infants (Table I) . SPL values according to gestational age is depicted in Table II 
Discussion
To the best of our knowledge, this was the first study from Turkey that established a normative data for stretched penile length of viable preterm infants. We aimed to estimate a relationship between SPL and anthropometric parameters of the newborn infants according to their gestational age and to compare our findings with other studies on infants born in different countries. In our present study, we found that the mean SPL±SD of preterm and term neonates were 2.5±0.565 cm and 3.2± 0.551 cm, respectively. Minimum and maximum ranges of SPL in preterm infants were 1.1-4.1 cm and 2.0-4.5 cm in term infants.
There were few studies on SPL measurement from our country. Consisted with our study, Akın et al. 8 reported that the mean SPL of 1217 Turkish term infants was 3.16±0.39 cm and the lower and upper limits were 2.19-4.14 cm. Cinaz et al. 1 conducted the most comprehensive study in this field from four different centres in Turkey. They determined the mean penile length and established the percentile curves of 1278 Turkish children from newborn to prepubertal period. The mean penile length of the term neonates was 3.64±0.36 cm with the minimum and maximum SPL range of 2.7 and 4.5 cm. Another study from Turkey conducted by Kutlu et al. 7 , they measured the SPL of 514 term neonate and found that the SPL of term neonates was 3.77±0.35 cm. Previous studies from our country showed great differences in penile length at birth ranging from 3.16 to 3.77 cm 1, 7 . There were also some differences between the findings of our study and previously reported studies from Turkey 1, 7 . Differences in penile measurements as great as 0.5 cm have been reported by authors from the same countries [12] [13] . SPL measurements can be influenced by many factors like penis erection, patient body temperature, room temperatur and personel measurement factors 7,12-13 . Three Multivariate regression analysis of our study showed that SPL was significantly affected by gestational age in term infants and by gestational age and birth length in preterm infants. Different studies from our country 1, [7] [8] investigated the correlation between SPL and the anthropometric measurements of children. Cinaz et al. 1 reported a significant relation between SPL and age, height, body weight and height age in all children. Akın et al. 8 found only a correlation between SPL and body height whereas, Kutlu et al. 7 concluded that SPL was positively correlated with height and head circumference of all children included in their study.
Early recognition of penile disorders in the neonatal period is important because it may be the only sign of pituitary or hypothalamic hormone abnormalities that requires early diagnosis, further investigation and treatment of an underlying disorder 1, [15] [16] . In our present study we included 336 preterm infants extending to the limits of viability. We found the mean SPL of preterm neonates was 2.5± 0.565 cm and the minimum and maximum SPL of preterm infants was 1.1-4.1 cm. We find that the SPL was significantly infleuenced by the gestational age and by the birth length of the preterm neonates. We also determined the 3 rd , 5 th , 10 th , 25 th , 50 th , 75 th , 90 th , 95 th and 97 th percentile of the SPL of the preterm infants. As far as we know, this was the first study from Turkey that investigated the stretched penile length of the preterm infants, and there was not any published study on this field. Our aim was to establish a normative data for viable preterm Turkish infants according to their gestational age and to estimate a correlation between SPL and their anthropometric measurements at birth. Our findings may help the professionals to recognize penis size abnormalities durring the routine neonatal examination that might be a clue to prompt congenital or endocrine disorders.
As a conclusion, this study provided reference values of stretched penile length for term and viable preterm Turkish infants. Limitations of our study are that we only measured the penile length. However, we did not investigate the penis circumferences of preterm and term infants. The penis of the newborn infants is not uniformly cylindrical in shape, the measurement of the circumferences at different sites like corona or mid-shaft may not be the representative of the true circumferences of the penis 2 . To increase the reliability analysis of our study and to decrease the errors of measurements we excluded the measurements of penis circumferences from our study
